Findings concerning influenza vaccine efficacy in young, healthy adults are inconsistent. A high incidence of influenza in the winter of 1995 provided an opportunity to study the efficacy of influenza vaccine among young, healthy military personnel. Influenza activity was confirmed by isolation of influenza A and B viruses from nasopharyngeal swab specimens from hospitalized soldiers. Selfadministered questionnaires concerning vaccination status and disease symptoms were used in two study groups: recruits and veteran soldiers serving in different camps. Six hundred eighty-four individuals had received influenza vaccine and 652 had not. Vaccine efficacy was found to be 38.1% (P Å .002) for preventing febrile illness with or without symptoms and slightly higher (41.6%; P õ .001) for preventing fever together with upper respiratory tract symptoms. The current influenza vaccine significantly reduced febrile illness among healthy military personnel.
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Study Population
Influenza is an important cause of morbidity, mortality, and loss of working days [1, 2] . Current recommendations about A historical prospective study was carried out among two candidates for vaccination include persons at increased risk groups of soldiers. The first group was of recruits who had for complications of influenza because of an existing medical joined the army during the previous 4 months and were stacondition [3] ; health care personnel; and young, healthy militioned in four different basic training camps, as presented in tary personnel [4, 5] . Studies of the inactivated influenza vactable 1. At two bases (A and B), influenza vaccine was adminiscines have produced clear evidence of efficacy among elderly tered to all 651 soldiers. Of them, 329 recruits were enrolled persons [6, 7] , some evidence of efficacy among children [8, at random in the study, and we received questionnaires suitable 9], and mixed results among health care personnel [10] . There for analysis from 297 (90.3%). At two other basic training are few published articles on the efficacy of influenza vaccine camps (C and D), none of the 723 recruits were vaccinated among young, healthy adults [1, 11 -14] . High laboratorysince they joined the army after the influenza vaccination camconfirmed influenza activity during the winter of 1995 -1996 paign was over. From these bases, 384 soldiers were selected [15] provided the opportunity for an evaluation of influenza randomly to participate in the study, and all of them filled out vaccine efficacy among young, healthy adults in the population the questionnaires appropriately. of the Israel Defense Force (IDF).
The second study group comprised veteran soldiers stationed at three different army installations (E -G), as presented in table 1. These soldiers were older than the recruits (mean ages: 23. 4 and 18.4 years, respectively) . Among the 2,541 soldiers Methods at these bases, influenza vaccine was offered to selected groups comprising 701 soldiers who were carrying out essential duties
Timing of the Study
(soldiers with specialized training who could not be replaced In mid-December 1995, there was a sharp increase in hospiby unqualified soldiers), but the decision to be vaccinated was talizations due to febrile illness of IDF soldiers all around made by the soldiers themselves. Of the 701 soldiers, 655 Israel. This was accompanied by a sharp increase in deaths (93.4%) filled out the study questionnaire properly, and 387 of due to pneumonia among the general population of Israel [15] . them were vaccinated. In order to evaluate for selection bias, We carried out the survey in the second half of January 1996, we compared the vaccinated and the nonvaccinated soldiers for and the soldiers were questioned about the period of December age and percentage serving in a professional capacity (veteran to mid-January.
soldiers engaged in constant occupation). No significant differences were found concerning these criteria. All soldiers, both recruits and veterans, were males. 
Validation of Study Questionnaires
of the World Health Organization. Each dose (0.5 mL) contained inactivated strains similar to A/Johannesburg/33/94
We checked the validity of the questions concerning febrile (H3N2), A/Singapore/6/86 (H1N1), and B/Beijing/184/93. The illness at two of the bases, A and C (408 soldiers). For these vaccination campaign was carried out in the second half of bases, we compared data from the soldiers' records at the bases' October 1995.
clinics (for the period November 1995 through mid-January 1996) with data obtained by the questionnaires. We used this comparison in order to measure the criterion validity of two
Influenza Questionnaire
questions on the study questionnaire, about the occurrence of any febrile illness and the occurrence of febrile illness with a Recruits at all four training camps and all the soldiers in the temperature of ú38ЊC. Soldiers who answered positively to selected groups at the other bases were given questionnaires one of these two questions but claimed they did not visit the by the physician in charge of these populations. They were base's physician (24 and 11 soldiers, respectively) were exallowed 1 -7 days to complete them and were asked to return cluded from the analysis (in fact, they did not appear in the them to the same physician. The one-page, self-administered clinic's records). questionnaire was composed of three parts.
Results are presented in table 2. Sensitivity of the reported-(1) Demographic data. These data included year and illness question was found to be 78.3% for the vaccinated country of birth, gender, rank, recruiting date, and occupation soldiers and 58.8% for the nonvaccinated soldiers (this differin the army (only for veteran soldiers).
ence was not statistically significant). Specificity was 92.2% (2) History of a febrile illness during December 1995 to for the vaccinated soldiers and 93.6% for the nonvaccinated mid-January 1996. The date of the first symptoms' appearsoldiers. As for the question about fever with a temperature of ance, the maximal oral temperature, the duration of the illness, ú38ЊC, sensitivity was found to be 47.0% for the vaccinated the number of times the soldier visited the physician, the numsoldiers and 43.5% for the nonvaccinated soldiers, while speciber of formal rest days recommended by the physician, and a ficity was 95.3% for the vaccinated and 95.7% for the nonvaccidescription of the disease symptoms (rhinorrhea, cough, connated. These combined data were interpreted as rendering junctivitis, diarrhea or vomiting, sore throat, headache, arthralhighly improbable the possibility of differential misclassificagia, myalgia, or general weakness) were asked for.
tion of the outcome variable among the two groups. (3) Vaccination status. The soldier was asked whether he had received the influenza vaccine.
The questionnaire information was entered into a computer-
Data Analysis
ized database and double-checked. Several outcome categories were defined: reported illness (for all those who answered yes Effectiveness of the vaccine was calculated as follows: (P 1 -P 2 ) 1 100/P 1 , where P 1 is the rate of the outcome variable in to the question about having a febrile illness) and four categories of fever (ú38ЊC; ú38ЊC and lasting for ú2 days; ú38ЊC nonvaccinated soldiers and P 2 is the rate in vaccinated soldiers. Ninety-five percent confidence intervals of the relative risk (RR and lasting for ú4 days; and ú38ЊC, accompanied by cough, rhinorrhea, or sore throat).
Å P 1 /P 2 ) of disease were calculated and used in the formula / 9c4a$$ap22 03-09-98 17:42:15 cida UC: CID NOTE. Reports of disease in patients' records at bases A and C (see text) were used to measure the criterion validity.
Vaccine Efficacy of 1-RR, in order to measure the 95% confidence intervals of the vaccine efficacy. The effect of vaccination on febrile illness is presented in The association between vaccination status and disease outtable 3. Among recruits, influenza vaccine was found to be come was evaluated by means of the x 2 test. Each outcome moderately effective in lowering the number of reported illnesses was defined as a dichotomous variable. We referred to all (25.5%; 95% CI, 2.6-43.0; P Å .029) and more efficacious in recruits and veteran soldiers as four groups, two of vaccinated lowering the rate of reported fever (temperature, ú38ЊC) soldiers (bases A and B and vaccinated soldiers at bases E -(34.4%; 95% CI, 4.3-55.0; P Å .026) or fever associated with G) and two of nonvaccinated soldiers (bases C and D and symptoms of upper respiratory tract infection (URTI) (40.2%; nonvaccinated soldiers at bases E -G), without stratification, 95% CI, 10.9-50.8; P Å .021). Vaccine efficacy was low and as the number of participants in each base was too small. The statistically insignificant in preventing more prolonged fever. test was applied to recruits and to veteran soldiers separately, and the results were combined with use of the Mantel-Haenszel Among veteran soldiers, vaccination was associated with procedure for stratified analysis. The statistical tests were persignificantly fewer events of fever (temperature, ú38ЊC). Vacformed with the software package ''Computer Program for cine efficacy was higher in the categories of prolonged fever Epidemiological Analysis'' (PEPI, version 2.0; copyright Gahand fever combined with URTI symptoms. The lowest signifilinger PM and Abramson JH, 1993 -1995; USD, Stone Mouncant efficacy was for fever alone (43.3%; 95% CI, 8.1 -65.1; tain, GA). P Å .02) and the greatest was for fever that lasted ú4 days (73.4%; 95% CI, 26.2 -90.4; P Å .006). Analysis of the results for both groups, combined together, Results demonstrated influenza vaccine efficacy to be low but signifi-
Isolation of Influenza Virus
cant in preventing reported febrile illness (18.3%; 95% CI, 0.7 -32.8; P Å .046) and higher in preventing fever alone The first isolation of influenza virus during the 95% CI, 16.4 -53.9 ; P Å .002). The highest vaccine season in Israel was on 26 October 1995. Three isolates of efficacy was in the prevention of fever associated with URTI type A(H3N2) influenza virus were obtained from six nasophasymptoms (41.6%; 95% CI, 20.4 -57.2; P õ .001). ryngeal swab specimens that were sent to the laboratory. During
Physician visits and sick days. Vaccinated soldiers reDecember, 95 nasopharyngeal swab specimens reached the ported making fewer physician visits and having fewer sick central laboratory from six different military clinics. Thirtydays than did nonvaccinated soldiers (table 3) . Furthermore, five (36.8%) were positive for type A(H3N2) influenza virus, the average number of physician visits was found to be smaller 7 (7.4%) were positive for type A(H1N1), and 1 (1%) was positive for type B.
and the mean duration of illness was found to be shorter for / 9c4a$$ap22 03-09-98 17:42:15 cida UC: CID vaccinated soldiers. These findings were consistent in both ism from work by 36% [1] . Efficacy in our study was higher when we examined fever combined with URTI symptoms. study groups but were not statistically significant.
The vaccine was found to be generally less efficacious in recruits than in veteran soldiers. This could be partly explained by the crowded living conditions in basic training camps. It is Discussion well known that recruits are more susceptible to infectious diseases [16] . Another possibility is that because only veteran This study demonstrates significant influenza vaccine efficacy in preventing febrile illness during a period of considerable labosoldiers were vaccinated against influenza in previous years, there was some benefit from cross-protection for similar vacratory-confirmed virus circulation. The vaccine had a consistent effect of lowering the number of physician visits and sick days. cine strains. Ahmed and colleagues have suggested that influenza vaccine This effect was not statistically significant, however, possibly because of the low power of the study for this parameter.
efficacy may be greater after repeated annual vaccination than after the first administration [17] . Furthermore, some of the Studies of influenza vaccine performed in the 1950s showed a protective efficacy of 40% to 90% in young, healthy adults nonvaccinated soldiers were vaccinated in the past but were not in the season studied. A third explanation could be that the [11, 12] . In the 1980s and 1990s, influenza vaccine was considered to provide 65% -85% protection against influenza illness nonvaccinated among the veteran soldiers benefited from the fact that some of their colleagues were vaccinated, thus producin young, healthy adults [13, 14] . On the other hand, a study among hospital employees found that influenza vaccination had ing some herd immunity; recruits, on the other hand, were composed of two different groups, vaccinated and nonvaccino effect on the frequency of respiratory illness during influenza season [10] . nated, living in separate training camps. The study has potential limitations. First, we relied on subAlthough our results refer to febrile illness, they are consistent with recently published data that revealed that the inactijects' own reports as a measure of clinical outcome and vaccination status. This limitation was dealt with by measuring the vated influenza vaccine was 56% effective in preventing school absenteeism due to acute respiratory illness during the period questionnaire validity in two of the study subgroups, and it was found to be satisfactory; furthermore, the misclassification of peak influenza activity [9] and that vaccination against influenza decreased the frequency of URTI by 25% and absenteeof the outcome status was not differential for vaccinated and / 9c4a$$ap22 03-09-98 17:42:15 cida UC: CID
